Interaction of platinum(II) tetrachlorodianion (Fast Black)2 with superhelical DNA and with radiation in vitro and in vivo.
A new complex of tetrachloroplatinum(II) and the azoic diazo dye, Fast Black K, Pt(Fast Black)2, was made in an attempt to produce an uncharged molecule which could readily gain access into cells and could bring a high concentration of tetrachloroplatinum into the vicinity of the DNA. Even the lowest concentration of Pt(Fast Black)2 tested in the superhelical pBR322 plasmid DNA assay in vitro completely converted the superhelical DNA to the circular and linear forms by 24 h. When the cytotoxicity of the Pt(Fast Black)2 and Fast Black were tested in exponentially growing EMT6 cells. Pt(Fast Black)2 was slightly more toxic to normally oxygenated than to hypoxic cells at pH 7.40, but was far more toxic to cells at pH 6.45 with no difference based on cellular oxygenation. Fast Black was much less toxic than Pt(Fast Black)2 and its cytotoxicity was unaffected by pH. Pt(Fast Black)2 had a small radiosensitizing effect on hypoxic EMT6 cells with a dose-modifying factor of 1.3, but exposure to the drug entirely removed the shoulder region on the radiation survival curves for both the oxygenated and hypoxic cells. In contrast, Fast Black reduced the shoulder in hypoxic but not in oxygenated cells. When Pt(Fast Black)2 (500 mg/kg), Fast Black (300 mg/kg) (the maximally tolerated dose), or misonidazole (1 g/kg) were given intraperitoneally 15 min prior to irradiation of FSaIIC tumors with 0, 10, 20, or 30 Gy, Pt(Fast Black)2 alone caused a tumor growth delay of 6 days versus 3 days for Fast Black. With radiation, Pt(Fast Black)2 produced the greatest enhancement in tumor growth delay of the drugs tested, especially at the lowest (10 Gy) radiation dose (i.e., in the in vivo "shoulder region"). These results indicate that Pt(Fast Black)2 may be suitable for clinical development because it causes both significant direct cytotoxicity and enhancement of radiation killing. The fact that its cytotoxicity is markedly increased at an acidic pH and its radiation enhancing effects are greatest in combination with relatively low single-fraction radiation doses make it especially interesting. The cytotoxicity of Pt(Fast Black)2 may be influenced by the tumor environment, and the radiosensitizing properties appear well suited for use with radiation fraction sizes that are employed in the clinic.